CDM 483

18581 Teller Avenue
Suite 200

Irvine, California 82612
tel: 949 752-5452
fax: 949 752-1307

Memorandum

To: Robert P. Scott, Boeing Realty Corporation
Joseph Weidmann, P.G., Haley and Aldrich

From: Ravi Subramanian, P.E, CDM
Mike Smith, CDM
Pearl Pereira, COM

Cc: Pat Evans, Ph.D., CDM
Ryan Wymore, P.E., COM
Kent Sorenson, P.E., CDM

Date: September 6, 2006

Subject: Summary of Slug Test Analysis for C-Sand Aquifer Unit
Remediation of Volatile Organic Compounds
Former C-6 Facility, Los Angeles, California

Camp Dresser & McKee Inc. (CDM) has prepared this memorandum presenting the
procedures and results of the slug tests conducted on select C-Sand screened monitoring
wells at the former C-6 Facility (site). The objective of the slug tests was to estimate the
aquifer characteristics of the C-Sand aquifer.

The slug tests were completed in Wells IRZCMW0002, MWC009, MWC015, MWC017 and
MWC022 (Figure 1). Based on the previous investigation data at the site, the C-sand aquifer is
composed of predominantly coarse grained strata from approximately 96 to 145 feet below
ground surface (ft bgs).

1.0 Selection of Wells

An initial slug test was performed by Tait Environmental Management (Tait) under direct
contract with Boeing Realty Corporation during the quarterly groundwater monitoring event
in June 2006. Based on CDM's recommendation, the C-sand well sampled and slug tested was
IRZCMWO0002. The purpose of testing this well was to determine its potential for use as an
observation well during any proposed aquifer performance tests (APTs). The value of
hydraulic conductivity (K) for the C-sand aquifer obtained from this well (discussed below in
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Section 3), was two orders of magnitude lower than the estimated K value of 145 feet per day
(ft/ day) for the C-Sand aquifer in the site vicinity (CH2MHill, 2004). As a result, CDM
recommended conducting additional slug tests at the site to confirm these results and obtain
better information regarding the probable range of hydraulic conductivity in the C-Sand
aquifer.

The wells recommended by CDM for additional slug testing consisted of MWC009, MWC011,
MWC015, and MWC017 selected to obtain an estimate of the range of K values in the C-sand
aquifer across the site. The slug tests were conducted on August 2, 2006 by Tait. Initially,
MWCO011 in Lot 8 was selected to perform a slug test since the well is screened in the
“window” where the confining aquitard unit (Middle Bellflower Mud) between the lower
Bellflower and the C-Sand aquifer was noted to be absent (Rubicon Crossections, August
2006). Due to access issues at this well and the first alternate well MWCO006, Tait, with
concurrence from CDM, performed the slug test in the second alternate location, well
MWC022, which was approximately 200 feet east of MWC006. This well was projected to be
screened in the same zone as MWC011 and MWCO006.

- 2.0 Slug Test Procedures

Slug tests were performed in well IRZCMWO0002 on June 19, 2006; and in wells MWCO009,
MWCO015, MWC017 and MWCO022 on August 2, 2006 by Tait. In general, the slug tests were
performed in accordance with the CDM Standard Operating Procedures (SOPs) for slug
testing which were provided to Tait prior to initiating each of the test events. Water levels
were recorded using a downhole data logger (Solnist Troll Model F30/ M10). An electronic
water-level indicator was used to measure the static water level prior to the start of the slug
test. Manual water-level measurements were also collected during the test at regular
intervals. The field notes complied by Tait during the slug test is presented in Appendix A.

Each test was initiated by quickly lowering the slug into the water column (falling-head test).
The falling head test was then simulated after the well recovered to static conditions. The
water level in the well was monitored until static conditions were achieved; thereafter a
second test was initiated by rapidly lifting the slug to a point above the static water level
(rising-head test). Upon completion of the test, the data from the transducer was downloaded
to a computer and reduced into spreadsheet format. Analysis of the water level response with
time permits the estimation of K for the area immediately adjacent to the screened portion of
the well.

3.0 Test Analysis and Results

The Bouwer and Rice solution, developed by Bouwer and Rice (1976) and modified by
Bouwer (1989) was used to analysis the slug test data. The Bouwer and Rice solution was
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developed for use with fully or partially penetrating wells screened in unconfined aquifers;
however, the solution is also appropriate for confined or stratified aquifers. Computations
were done using commercial software that implements the Bouwer and Rice method.

Well characteristics required for slug test analysis and the range of calculated values of K are
presented in Table 1. The estimated K values for the C-Sand aquifer unit range from 4.1
ft/day to 13.4 ft/ day for the test conducted in August 2006. The semi-log plots of water level
change versus time for the slug tests performed are presented in Appendix B along with other
related data.

4.0 Conclusions

Based on the data presented in this memorandum, the following conclusions can be made:

m This estimated K value of 0.13 ft/ day in IRZCMWO002 is anomalously low and is not
believed to be representative of the C-Sand aquifer. This could be attributed to the fact that
this is an amendment well or was in the general area where electron donor (molasses)
injections were conducted previously, which could have resulted in clogging of the screen
and surrounding soil. Since slug tests values are representative only of the saturated soils
in the immediate vicinity of the screen, K-values are likely underestimated. This well is not
suitable for use as an observation well during any APTs.

m Based on the second round of slug tests, the values of K in the C-Sand aquifer are estimated
to range from 4.1 to 13.4 ft/ day. These values are similar to the B-Sand aquifer unit and an
order of magnitude lower than the estimated K value of 145 feet per day (ft/day) for the C-
Sand aquifer in the site vicinity (CH2MHIill, 2004).

5.0 Limitations

The influence of a slug test extends only a short distance into the soils surrounding a well
screen, and the area tested is relatively small compared with that influenced by a pumping
test. Therefore, aquifer parameters determined by slug testing are representative only of the
saturated soils in the immediate vicinity of the screen and may be affected by the well
construction.
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NOTES
1. Blug Tested Wells (June 19, 2006 by Tait
2. 5lug Tested VWells (August 2, 2008 by Tait)
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Appendix A
Slug Test Analysis Data Sheets
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Appendix B
Tait Field Data Sheets
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eing Former Torrance C-6 Facility

Torrance, California

7

Slug Test Well Casing Diameter:

Slug Test Well Borehole Diameter L o) g inches
Slug Test Well Screen Interval (feet bMP): A6 1 V2N

U S

Well Number_7_ /

00 2-

inches ID

LT R2EMw O
SLUG TEST WELL
Test Date(s) _oé_lﬂbé

Measuring Point (MP) Description:

Slug Test Well Total Depth (feet bMP): 2 ‘ Data Logger depth (bMP):
7. & pkr.

MP distance (above/below) survey point:

Page_1_ of
Data logger Serial # 0 6 2"3 .‘L
Data logger type: Solinst F‘%c / Mo
’
S

; — Pre-determin% jnimum rz;wdown depth (feetbMP):____
Top of slug depttr(test below MP) 70" p P %tdt
Slug Volume (CF); Slug Length g’ " (feet); Slug Diameter, 3’ in. OD \&«6 ’l gL(
DATE TIME ELAPSED TIME DEPTH TO WATER | DRAWDOWN] COMMENTS (includes bailing comments before slug
emplacement, water level stabilization after siug
(h:min:sec) (min) (feet below MP (feet) emplacement, observations, efc.})
6119 Q1< | raemmonent | 460 . [@loe Dropd slog T
' reading) 65 o had Pl o, be. Lo
iy ok Cemnl ,
.b‘, 3‘) Poet-emplacement € g" ) } {
Water Level Reading S—u-as'ﬂ\-er
ﬁ;‘M )
Pre-removal Water
Level Reading 1
Pre-removal Water
Level Reading 2
() 0o IRV, &M pﬁiﬂ:\,
Leads vesbdboolize
i/q 110 0 bd éﬂ7 PV
,’ r | Y
WS 1230 (3
Wi | 2.0 W2l
148 | 3 n
"B | 300 | (398
3:30 | ORGSL
Kal - 00 L3NS
.36 3.6
S | 56y 1. A
§30 L3.6%
Wil | 6160 631
k230 L3713
A 3.18
Page of
DATE TIME ELAPSED TIME DEPTH TO WATER DRAWDOWN! COMMENTS (includes bailing comments before slug
emplacement, water leve! stabilization after siug
(h:min:sec) (min) {feet below MP) ]  (feet) emplacement, observations, etc.)
1:306 (3.30
Tt g.ob L3.%2
Explanation-

bMP = below measuring point
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eing Former Torrance C-6 Facility Well Number
SLUG TEST WELL
Torrance, California Test Date(s):
§:30 b3 - %Y
Cha | nng | 409 £3.90
.30 | £3.93
It;20] 0w | 63.94
10:25| 1S100 |6Y.- 2
130 a0:00 | 6Y.40
p'385°| 85160 | LY 56
1ido| 3000 | H6Y- 66
(2:50 | 4pceo | pH. §O
jz:00 | 50:00 | (MN.90
(2170 | 60:0¢ | ¢u- 97
S [ 9500 | 65, 00
2:4o| 93:e0 | [,5.00
| StLvuvg| ovt
124y |

| L1.1%

NS | 1.4

(22 200 b1.0

WS G1.68

230 £1.83]

AYS 11.08

243 ] 2060 b1.6Y

3:3p 67.00] f1-00

[2iyy | Y:6D 66.95] 6695

Y:iab bb-N 6L91

1pys  moo L6ST| 66T

T 7 N bb-50 ) 66 57

Explanation-

bMP = below measuring point
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eing Former Torrance C-6 Facility

Torranzz'(’f:;’h%omia £ (%__0_/!

Well Number 2R Z Cr7i) 000 2.

SLUG TEST WELL

Test Date(s): 0‘6/}9 Iﬁ"

2 2t

[ 2% [S:60 bL . l’] %’Iﬂ
500 | aw:ob | bl | it
1:05 | 3500 | WSS | (949
{319 | 3000 LS80 | LS5D
130 40:00 | £ SEILS K
13139 60:00 | €544 |£5.4¢
vt Wi | 4S.356(C< 3L
WSy 9500 | (5 {652
Y A00 | £S07 | 4SIER

Explanation-

bMP = below measuring point
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SLUG TEST FIELD FORM

Site Tnfo

BRC Former C-6 Fucility

Turrance, CA

Stug Test Welt Casing Diamster.

Siug TestWall Boreholp Diameter

Stug Test Well Scraan inte

Slug Test Wall Towal Depth {feet BMPE
M%d‘s».-ﬁng Paint {MF) Description:
WP distance fabovenalow) survey poin
Top of stug depth {feet below MP)
Slug Valume ﬂ,ﬁ;_'hcp ¥, Slug Length

real (teat DMPY:

H._ 1 i CTES D
| L
[L¢AN

nchas

(] \ Q,,\

Yol

19.93

N - side.

0

63-5 9

Well Number____yy
SLUG TEST TYPE

Data logger Senal 8

Data logger lype: Sclinst

Obs Wallisk:

T @M s

Data Logger deplh (DMPY Q: | 2

(V21 8594

Pra-determinad minimum drawdown depth (fest BMPE; Mﬁ .

6.2 } Stug Oiamater, (3 Q/ i, OD

CSV File Direclory/Name
Levelogger File directory/ame:
DATE TIME ELAPSED TIME EBEPTH TOWATER § DRAWDOYIN | COMMENTS (includss comments balore slug smplacemant,
wales lsve! stabilizativn alter slug ervplacement. ebservations.
{homin:sec) {min} {leat below MP) {fest) #lo.)
‘ Static Water Leve! (Pre-
0 woy | 4299 | ° | 1p 1a.53
Static Veater Level (Pre-
test-02) b 2 . {(
Pre-removal Water
Level Reading 1
Preé-ramoval Waler
Level Reading 2 . t O
2:42, 62.25
£. 42 cﬁi} o2 “{a
ol -
| gt 16.42.29 247
j 842.{0 (a2 . 50
L gHd¥o (2.52.

8. 4doo

(22.5Y%

§.44.47

2.5
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SLUG TEST FIELD FORM

| Site Talo:

Torcance, TA

BRL Former -6 Facility

Slug Test Wt Casing Diameter

Sty Test Well Borehnle Damater

fo

Mf{ e JRERES 10D

nehas

Slug Test Weli Sereen inteceal tlesl MPY t_a,o 1 ) S

Stug Test Well Toial Depth fesr BMPY
Measuring Point 249} Descamion__Nartn side . TOC

O
w2 wS‘

e digtance {ahovebe'ow suvey point

Jop of shiy dapth st below MP}

120,26

Slug Yorme ﬂ '3 ‘LC? ¥ Stuy Lengih 522‘% (fec&} Stug D::m-erer

C8Y Filz DirsctoryMams

Leveloguer Fi File dirssloryname:

Preiote g i

Well ﬁumber,ﬁ@s:
BSLUG TEST TYPE: Siuz in 1/ Slug out

ateis): I a7
Pags_1 _of & __
Dt icgger Seral 8. "{"‘7 ’L“i’ﬂ

Data ngger pes Setest T FAY j M §

Otz Logner depth (AP '\* :I_’J .
Obs Wallisk: lbd Al

m deawdown depth Heel BVPE lEfq

}/gm Le 3]

oqto

Siatic Waler Leve! (Fre-
{est-02}

60.5]

DATE TRE iEU!PSED TIE JDE?TH TOVIATER ORAVDOWN ¢ COMMENTS finclutles comments belom slup emplacement,
) viater lovs! stabilizafion alter shug ertplacement chservations. |
‘ {ueinses) {rain} {fact belove MPj {iest) iek]
Ag Static Water Lavel (Piz-
1 i 0 32—"‘ 5 6 y Y
‘. %ﬂz K tsshon) {00 .51 TD _120.26

removed.  hwoses

Pre-ramoval Watsr
{evel Aeading 1

Gt

Pra-removal Water
Levs!l Reatling 2

stead 190400

049.00] 120.40
0€ &0 LO M1
0bL.o Lo, S0
(6] Lo. 5/

bo.51

{00734

K

(0.1

\ 2. ’ ‘
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SLUG TEST FIELD FORM

Site Tufo:

BRC Former C-§ Facility

Turrsonece, CA

Siug Test Well Casing DI

L

inshes 2

o

Siug Test WallBohole Dipmailer

arval ffzet BPY \ 00 2] \ILS

Slug Test Wall Sergen Ind

S‘?ug Test Well Total Depth (oot 0P
\;‘eav;rma Paint 141P)} Deseription: }"Jﬁ L

MP distance (abovebsiow) sunvey poing:

Top of shug depih {faetbel
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T

s ey oL ‘-Qg

@" Slug Diamater ¢

Well Number__ i, 1 5
SLUG TEST TYPE: Stugin / s’lug

_&L“r()c,
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i3

D313 logger Serdat £ q/O ) L
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Object Information

Object Information

IMWC015 vl

Page 1 of 1

Object Name MWCO015

Qbject Type Groundwater Monitoring Well
Geologicai Unit C-Sand

Date Completed 5/17/2004

Object Status Active

Locatlon Description Surveyed by Tait and Associates
Sub Area/Zone

Top Of Casing Z 51.51

Groundwater Elevation -9.45

Survey Date 5/19/2005

Depth To Top Of Screen 100

Depth To Bottom OF Screen 125

Totat Depth/Height 128

# Samples Colilected ;v;lte-r O 6

Last Sample Date \g;lte-r - Mar 16 2006 11:15AM
Analysis Groups vocC

Latest PCE, TCE, cis-DCE in Water

40.00.U, 1300.00, 40.00V

Max PCE, TCE, cis-DCE in Water

50.00'U, 1700.00, 50.00 U

Max PCE, TCE, cis-DCE in Solil

VQCs Detected In Water

1,1-Dichloroethene, cis-1,2-Dictiloroethene, Tetrahydrofuran {THF)

VOCs Detacted in Soil

https://bpn.boeing.com/bedms/GIS/ViewObjectInfo2.asp

8/412006
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Site Info:
BRE Former C-6 Fac
Torranee. CA

ity

SLUG TEST FIELD FORM MWC 0 7]

Well Number

SM.W__EL.______mches i

Siug Test Vil Casing Diameler.

Shug Test Weli Borshinte Diamster f Ez inches

Siyg Test Well Boregn intarval ifoel BMEPR ‘00 g ‘,Lg

Slug Test Well Total Depths Haa] BYY __LE_:‘?L&

Mezsuring Point (47 Description

MP distanse (abovebsitw

Yo of shug desth (leetbeiow P {pS ©

Stug Volume ,(LEl—(c:r 3 Slug Length ﬁ}%& e Stug Diametar

) suray ronk

P

70
7o

SLUG TEST TYP‘E {

Pre-geeminsd minimum dawdran dapth fael bMP

_ﬁ_%’bm QB

Pasge ‘ 1 cf L ‘
DNata logger Seral §_ U{'&? ? Li*if\

Data togoer type: Bolinst LT X" b / &S
Dt Loggerdepth mu"tf\"i Q.us g

wamm

Obs Weliish:

A2
CHY Fite DirécloniiMame
Levelogge: File directory/name:
DATE | TIME ﬂELAPSED TIME B{)EPTH TOWATER | DRAWDOWN | CONMMENTS (indlidas comments befors slag emgiasement,
) water level siabilization alier slug smg!asemaer cheameations.
{hminigec) {minj {tect below MP} {feat gied
18/s2; Static Water Leve! (Pre- ef s
/%y [Loo fast-01) ¥ H("’ 0
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SLUG TEST FIELD FORM
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s

C3Y File DirgcloryMName
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{é%s out )
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S
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Object Information

Object Information

‘MWCO17 vl

Page 1 of 1

Object Name MWC017

Cbject Type Groundwater Monitoring Well
Geolagleal Unit C-Sand

Date Completed 5/17/2004

Object Status Active

Location Description

Surveyed by Talt and Assoclates

Sub Area/Zone

Top Of Casing 2 55.16
Groundwater Elevation -10.2
Survey Date 5/19/2005
Depth To Top Of Screen 100
Depth To Bottom Of Screen | 125
Total Depth/Helght 128
Water - 7
# Samples Collected Soll - 0
Last Sample Date ‘SNC:Er - Mar 14 2006 12:10PM
Analysis Groups Alkallnity, Anions, Metals, TOC, Unspecified, VOC

Latest PCE, TCE, cls-DCE in
Water

0.62 ], 100.00, 39.00

Max PCE, TCE, cis-OCE in
Water

25.00 U, 1300.00, 46.00

Max PCE, TCE, cis-DCE In
Soil

VOCs Detected in Water

1,1-Dichloreethane, 1,2-Dichloroethane, Chlorabenzene, cis-1,2-Dichloroethene,
Tetrachlorogthene, trans-1,2-Dichloroethene

VOCs Detected in Sail

https://bpn.boeing.com/bedins/GIS/ViewObjectInfo2.asp

8/4/2006
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SLUG TEST FIELD FORM

Site fnfe:
BRE Former C-6 Facility
Torraece, CA

Well Number

SLUG TEST TYPE: /Sldg iy /
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Siug Test Well Borshiole Diametsr

Test Well Scresn Interval (fest D8Py f_ﬂj a . \ \.—7
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15,90
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water level stabilization after slug emplacement. observations.
{buminsse {min} {festbelow 1P} {feel) ets]
/ Seatic Water Level (Pre- ’
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SLUG TEST FIELD FORM

Site Info:
BRC Former -6 Faeility
Vorranee, CA

Stug Test YWak Casing Diameter, i inches I

Shug Test Walt Borshole Diametsr

0

Slug Test Well Sorsen Inleraal flest 8P (3»‘ 1] \\ ’1

Stug Teat Well Total Depth {fest bMPE

Measunag Point (4P) Description:

MO digtanss abovabalovd sursy pomt: _AL_Q_P_&_Q, 0?’&2 Pra-getgunined minimum dravidown depth (feel DMP):

T6p of slug depth (faet below MPY @
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File dirattory/name:

Well Number A D2
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Site: Page_Z_of Z-
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Qbject Information

Object Information

IMWC022 'l

Page 1 of 1

Object Name MWC022

Object Type Groundwater Monitoring Well
Geological Unit C-Sand

Date Completed 6/7/2005

Object Status

Location Description

Sub Area/Zone

Top Of Casing 2 5.6

Groundwater Elevation -8.72

Survey Date 6/13/2005

Depth To Top Of Screen 97

Oepth To Bottom Of Screen 117

Total Depth/Height 120

# samples Collected ‘gglt‘frd 4

Last Sample Date SW;::e_r - Mar 13 2006 10:10AM
Analysis Groups voC

Latest PCE, TCE, cis-DCE In Water

1.00 U, 47.00, 5.40

Max PCE, TCE, cis-DCE in Water

10.00 U, 120.00, 7.60

Max PCE, TCE, cls-DCE in Soil

VOCs Detected in Water

1,1-chhloroethane, cis-1,2-Dichloraethene, Toluene, traas-1,2-Dichloroethene

VOCs Detected in Sail

https://bpn.boeing.com/bedms/GIS/ViewObjectinfo2.asp

8/4/2006
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¥

Tait Environmental Management, Inc.

DAILY FIELD REPORT

Project Name: [APC- CG Seu LT NirBroject #: O M L 7L 1T Date: g ~1-9 b

Personnel: AP I Y.L [ NYQ | sub contractors: ANowvyd
Task __ CORFORM S uLToNT A e WELL S,

Time Arrived at Site: ('L J @ .| Time Left Site: T:70 P | Total Hours at Site: | }igo

Qdometer (Start): -~ Odometsr (End): s Total Miles: =~

Equipment List:
@ Solinst Water Level Meter  Serial #: ’5 SS$ bb g ’2. A\ Y Y ) "Lﬁ ] (&N

[f]KISoEinst Water/Broduestl-evelinterdaee-Meater—Serial #;

Q' Horiba U-22 Water Quality Meter ~ Serial #

U PIDFID  Type: Serial #:
O submbersible Pump Type: Serial #: _
U Generator  Type: Serial #:

EB/ Company Truck License #:

o otmerisy __SLa b, CEUNAILORA (R %w)

Desription of Work Performed: (Summarize all field aclivities in 2 chronological sequence. Include tailgate health
and safely meeling. personnelivisitors &t site, calibration times and methods.)

N\ roson it @ 6%30 e win i ke

Qend  Lmm ¢ SHowkmd wp KT Ty dnad  Ayves oL
Ltlcu/( 2-/-5‘{) MM/‘«M«} . Ot‘\m‘\e@( Wrartl “”";’C (e
\d AP Ao L. £

Client Signature (if applicable): Date:

Page | of .

BOE-C6-0139400
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18581 Teller Avenue, Suite 200
trvine, CA 92612

949-752-5452

949-752-1307

To: Ms. Susan N. Jimenez
Organization/
Address: Boeing Realty Corporation

4900 E. Conant Street, Building 1

Long Beach, CA 90808

Re: ‘ Document for Due Diligence File Copy
Job #: 27355-47930-T10A3
Via: Mail:
Enclosed please find: See below
For your information XXX

For your review

For your signature

Message:

From:

Date:

Ovemight:

Ravi Subramanian

October 24, 2006

XXX Courier:

Approved
Approved as noted

Returned to you for correction

CDM Transmittal

Document titled “Summary of Slug Test Analysis for C-Sand Aquifer Unit, Remediation of Volatile Organic Compounds,

Former C-6 Facility, Los Angeles, California”
Please call if any questions

Al Qt.)iﬂﬁ M i&ﬂ
_M

Signed

BOE-C6-0139404



